Abstract. We consider a single period single item inventory system when the demand is a compound Poisson process with price dependent intensity and continuous batch size distribution with known mean and variance, and the mean of the demand is large enough. Equations for retail price maximizing the expected profit under optimal order quantity are obtained and approximate solution is proposed. Approximate distribution of the large order's selling time is found and results of testing procedures are given.
INTRODUCTION AND PROBLEM STATEMENT
The newsvendor problem (NP) is one of the classical problems of inventory management; see, for example, Arrow, Harris, and Marshak (1951) ; Silver, Pyke, and Peterson (1998) . It has been studied since the eighteenth century and widely used to analyse systems with perishable products in such different fields as, for example, health insurances, airlines, sports and fashion industries. And nowadays a lot of papers related to this problem are still being published, see reviews by Khouja (1999) ; Qin et al. (2011) ; a handbook editing by Tsan-Ming Choi (2014) .
Originally the price is exogenous variable in the NP. Whitin (1955) was the first who analyzes the price-dependent demand and determines the order size and selling price simultaneously. The topic has been the theme of many papers; see reviews by Petruzzi and Dada (1999); Yano and Gilbert (2003); Chen and Simchi-Levi (2012) .
Consider a supply chain consisting of a supplier, a buyer, and customers. The duration of the product's lifetime is T. At the beginning of a time period T the buyer purchases a quantity Q at a fixed price per unit d (wholesale price).
Let the demand be a Poisson process with price-dependent intensity ( ) c λ , where c > d is a selling (retail) price per unit of the product, the values of orders (batch sizes) be i.i.d. continuous random variables with finite the first and second moments equals respectively a 1 and a 2 . So we consider a stochastic static model. We assume that the buyer operates with no capacity restrictions, and we do not consider the cost of leftovers utilization and lost sales. The aim is to maximize the expected profit and to find the distribution of the order's selling time. Due to complexity of the problem we solve it for fast moving items. It gives us a possibility to use the normal approximation to distribution of demand and the diffusion approximation of demand process. In such framework we manage to obtain the equation for optimal price, see (8), and the distribution of the selling time, see (13) and (14), in closed form. The latter can be used to estimate the mean and standard deviation of demand in the case of unobserved lost sales.
Note that taking into account the approximation the price optimization's task can be solved in the framework of additive-multiplicative model of demand firstly presented by Young (1978) .
Expected profit for the buyer at the end of the period 0 ( ) ( ) .
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The buyer is interested in determining an optimal value of Q and then corresponding value of c by maximizing the expected profit. The characteristics of the duration of the order's selling are also of interest.
Obviously the first task has unique solution determined by the equation
and corresponding profit 0 0 ( ) . Originally the price is exogenous variable in the NP. Whitin (1955) was the first who analyzes the price-dependent demand and determines the order size and selling price simultaneously. The topic has been the theme of many papers; see reviews by Petruzzi and Dada (1999); Yano and Gilbert (2003); Chen and Simchi-Levi (2012) .
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